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(54) GALLIUM NITRIDE COMPOUND SEMICONDUCTOR LIGHT-EMITTING ELEMENT AND ITS MANUFACTURE 

^RC^LEM°TO BE SOLVED: To improve efficiency of light-emission by making a surface on which a 
tight-transmitting electrode is formed a main-light-taking-out surface side. 

SOLUTION- A board 1 is overlaid with a buffer layer 2, an n-type contact layer 3. a light-emitting layer 4, a 
p-type clad layer 5 and a p-type contact layer 6, which are comprised of gallium nitride compound 
semiconductor, in this order, and further the p-type contact layer 6 is overlaid with a light- transmitting 
electrode 7 and the light -transmitting electrode 7 is overlaid with a p-side electrode 8, and the n-type 
contact layer 3 with an n-side electrode 9, in this way a gallium nitride compound semiconductor 
light-emitting element is constituted. In this element, a plurality of recessed parts 11 are formed on the 
p-type contact layer 6 depressed from the light- transmitting electrode 7 side. Thereby the light that is 
emitted from the light -emitting layer 4 and propagated in a lateral direction in the light -emitting element is ,£ v 
easy to take out from the recessed part 11 to the outside of the light-emitting element, and efficiency of 
light -emission is improved on the whole. ^ 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japanese Patent Office 



http://www1.ipdl.ipo.go.jp/PA1/result/detail/main/wAAAa20242DA413024222P1.htm 



01/05/23 



<19)H*SM«W (JP) 02) & §fi ^ |^ ^ (A) Ql)*IKtM£H** 

#^2001-24222 
(P2001-24222A) 



(43)&§B B ¥«13^ 1 /!26 B (2001. 1. 26) 



151 /Int. 




F I 




HO 1 L Jo/UU 




H 0 1 L 33/00 C 5 F 0 4 1 

E 










(21)ttlH#*t 


ffHrl 1 ~ 191452 


C71)tt$8A 


000005821 












¥£11^7/3 6 B (1999. 7. 6) 




*E*OTXifc^n*lO<>6#^ 






(72)389i# 


ft «fc 








^R^fW^^nAioos** ®rn& 














(72)559!« 


*# as« 








^RffPWCit^n*1006Sflfi «TF«g 














(74)ft«A 


100097445 



















(54) K9I©*fM m&VVJ±1M£&to*mfrWftt*&'&*:a>WI&5& 



(57) [gift] 

[SIM] 3tSiatemffi£^j£LfcE£±ftSi»?fflLE 
flair L, «3tSa^?:(Sj±$*ft:^b^y «>A3Rft*46* 
*(*:«)t5B-?-*5 £.VZ:(Om&j5m&&m-r 5 w i: 5: @ #J 

[ft?** 2 ?©] S« 1 il-^rix^ixSfctf U 

«ffi7i»»j*$*t, 3Kaatt«B7±Kttp«ma8 

pi^y?? f.«6l^3t2HStt«S7ffl*»c>atfiy]SPi 




(2) 



#§32001-24222 ( P 2001-24 



[§s#Jii i mt#v * sl- 

ants * hmti&ttMkm=M*m= % sfi* hm 

s: £Sr#&£i-3fS#«l*fctt2lE«<z>2ft;#y 

mwst^yf* hMk&yimtn-mmm^^f* hm 
&fcjA*£-&sxa&« memzmmm^^^ hm± 

\z%&ffl&mM*tef$.-fz>TMb, mmfs— mmm=>>- 

wmsL^s** hmbitatmbtii-mvm^yf? hm 

-£3 XSi:. tmZfg-m^m^ ■? f hM<D 

iSr^fig-t-SXSi:. HJFlE^-a»mi?=v^^ hJlfclffiE 
i" 5^^— * ^mlieitSiittmfiiif- 

[0 0 0 1 ] 
[0 0 0 2] 

•5§ Ttr-V < -r ^ S ©i f£S^r r ' < ^ ^ m v> & W £ 



[0003] £©*tetfy pAswt-a^iiiaKMrJB^fc 
-<•»£«-<?*>•&.. aflsxry ^ASR^aw^t 

LtOt7T^7^S i C, G a N^^TjCSSffi^ 
g LfcKJ&'ff (*3Kl % 3 Si7c3&©IiS*s|-;tf t LT^PK&JR 
ik&Vojfx. (hi) JJ-jWJVJ* («T, TTMGj fc 
ffc-f") . MJ^f^7/l'S=!?A (£IT. TTMAJ £ 
^1") , M^f/Ky^7A (£*T\ TTMIJ 
i") 3£) 5g57n^cOJ^^^^. <fc Lt7V^7^t 

K7v^^i:S:{fe£U S^gta^SrisJ;^ 7 0 0'C~ l 

i o Q*c<DSjat?<ft«FU-c. m&±.iznmm t&itm t 

p t SrlfcS £ i±-C r it <b §r immMf5.-r -5 £ v •> p t> <D 

(S i H4) Wl^-y (GeH4) 3?3r, p 
mm <D^.^\zt± p M^FM^l^Jtsf^^. tLTlT^^D 
.■^V^v'mriyU-^^v'^A (Cp2Mg) ^S: 3S?tc 

i: mmizm L.t£& e>js* 

[0 0 0 4] rOfigg^figO^. niiOSltiiUp 

[0005] »iEoa-fb* y * A*-fb*4fc4jy»(W83t* 

n <0— SB^r^ y ^ > ^ J; 9 Bfe* LTStii $ -Brfc n 
SSO^SJCnffllimSS:. pS!*0*ffi{^p««ffii L 

i9 4«fi£tciiixtf. *?OR-Bfl!Kp«itliXan 

[0 0 0 6] Ld»U ±fSOi pt^-y-7r-CTS*g±!c: 

[0 0 0 7] w<0«tp4Po^SSrS?Sti-ot3Wi: LT. <& 
fWW-6- 2 9 1 3 6 S ^•£^«g!CioV^T, i)"77-f 7 S-tS 



10 0 0 8] 

r.OS±JiO«%-«3t5R-?Oi3tli»)aiUffi{S!li:-r 

[0009] ^mtcts^xmirr^iswiutti. ytmrn 

[0 0 10] 

[0 0 11] r<D«fc?£«fi£l-<fcixtt, »5t»*»?,^iir 
ft) fcesr***. Effl»J:9«3lHH-?-onWli«t9lil 

[0012] *&w<r>mit#>j <? j*mik-£-&>*m- 

[0 0 13] wOJ^fcSlifefrfeKiixtf. WUMfoco 
/h&Xft^HfcttT-^ft^^ A±£-tt"-5 r. t ^T-§: 5 
[0014] 



^§§2001-24222 ( P 2001- 

mtt m&&®&m&i$. ztizzt zmz t-rz> mtx y 

JfrfS***. Bfl»*9*3fc*^*tt^Mffl£iv*>-f-< 
fcS. «#3i^l-gB'MD3fc<aEi9fcBL8&^£- 

[0 0 15] IR*«2fcett«>*B91tt, HulSGflSBfi, mr 

»** i e«oafls^ y * ^^-frtt^wft^xx-?- <t 

fcBMU: 9 9 tU-f£ *3tSR^- 

[0 0 16] 8B*«3-Jiffi«0«Wtt, StflEEaa50F*3E 

Lfcfc©-e*>*. roiSfcJfiBkttBtfc^rt-s:: t(c± 

[0017] a#!g.-4iz.tBM(o3&mt±. 

i» ?> ii&E«Jfef5 (-Si--5 S! $ * T?x y f- is V 5 Ig 

L, DflaK:#i£:Lfc?LS:*-i-53Kaiatt«So»«©1II 
[0 0 18] »#*5fclE*<0$89!H:, S^k^y^A^ 



(4) 



#§§2001-24222 ( P 200 1 



5«£*^^y^^*ff5xa££^, stne^i/^ 

[0 0 19] KTv **WO||J6<D»llBtwOi^. 0® 
[0 0 2 0] Bi tt*»W<o—ieifi<o»lBJc:«5a'ft:^f 

[0021] hi fcfe^-c. aftsry 

rJB2t. GaN^5>45nfi=y?^ M3 In 
GaN^e>45**i4i, AlGaN^ftfipS^ 

So 

[0 0 2 2] Sfetc. pS^v^^ hJB6J:<OI$lS^E 
I£#5gffitt«ffi7as«fi£$*u 7t3Si§^m®7±tcii!7 

[0 0 2 3] ^LT. pS^V^^ h«6t£«:. 5fc3i§ 

B5t3KSia'l4*S7co*ffi(i, IfelitefcKi 0l:];otS 
foft-Cv^S. 

(^oaBE^^ix-eixHiSO-rc) p®=^*^ hJB 6 

«&*EbTffl&«3ixfcnS=i>$r^ H3i^M? 
;6^ix^^ftl4i;:ftAeru Ztih<01ElLtm>+<0 

[0025] itmf&£t\>x\*^*'&M<o&ytm 

^Big©*©-^*. IgftiS 4 ^h^bTLtz^t(D 9 oil 

f6l^^5ittt> 3tSiatt«ffi7S:^L-C383tS : f-^Hi5 



[0 0 2 6] rttl^U *j|J6©^«fc:fett3*3te3R 

*fi^frr5»a s Efl» 1 1 J: 9*3t*-?^»^«t 9 t±3 
$tt-^< 45 <h b tic. 3te*qS#»^rt«B«refrr* 

So dq«bi iortiB^ »Mfy ***fbfr4& 

^H^S^^O^O^^^^SIfe^ffiKl Otc 

[0 0 2 7] &Q£i5l l&pl^v^ hJl6 2»$> 

hJa^ff^eKOffi-rc k&XtZ>£ 5fcib-a^5o * 

{Ci^i-bt>m-S^Stt*v^H»3tJi4 0-t"C"i£<. 0»J 

[0 0 2 8] :«1 lOiSSW:. 3£3*JI4M 

at"S«llSi:i"SC03&sj:»)a4bv^ #JxJ*. *H56co 
I nGaNd^*S*3t/l4SrrixJ:9 
feJB*T*^MV^G a N-^A 1 G a N^5>*S n§J=*>^ 
^ hS3^WpI^77 Ki5t^A/T^y^Tn 

<t bfc*fr«cttBfla 1U9 »*R < 9 ffi-T ^ i 

[0 0 2 9] £<btC CflSl l^f^-fflyStis SieSTSi 
(3taatt«S7«|36^*3t/B4«l— iSl^^S'Ifi)) (-it 

£bv\ mtcj:«5. DQS61 10fllm^5>ttS*tbfcJt^ 
:^r-/<-M^ffl 1 KO«atcR»b<c^blHS5 

4o, 

[0 0 3 0] n 2ttia 1 \z^-f^.{ktf ] ) ^-^ik 

So 

[0 0 3 1 ] p ftlttffi 3 MjE ^^JE5r, n {RiJ^S 9 

f^sirL(^7tSi§^ffi7oizi^i*ic/2:d^, pg-y 



(5) 



#^2001-24222 ( P2001- 



i-5^{--^SK$nx^gi-5o — *\ Qflsei lasjg 

[0 0 3 2] lOSP^t Stt. HS51 1 SrJg 

Sig^mffi 7 <Dfl5SWS/h $ < * 3 fc »*3tJB 4 £ 

no»fifc&SB»4:ft3fc», Bfl&l l <D«g$S:M»U{c 
<<7i5o L/c^o-C, HaSlS 1 1 <DfflQ<D*2£b t co 

*Ltf* 350/imX350/im,i:t 
co o . 1 %j&»5> 5 0 %co©B h%:2>£ 5 i-DHSB 1 l <Ol@ 
[0 0 3 3] ttQg«)»l||i:«S«Wfy ">A^ 

[0034] H3^?>H5ii, bi ^-mft^y 
^^^^^^cojK^xa^^-ria»f®iiT-fo6 0 

[0 0 3 5] i3ll*t±5(^ f77-<7^t) 
fcS2E« l ±fc**AJR*«*ft26«c J: 9 «t;tf V 

/I 3 £3§#/l4 i pS^7 7 KJB5 t pi="^^ 

ah hy y^77^SifflKpl3^^ h^6±tC7fe 

[0 0 3 6] &(C. B 4 (c^-fi: o tc s 3fcSi§tem« 7 
tSttlLtpS^V^^ Ym 6Jhf::j»CVDi&t;i±9 S 
i 02a»e>tt5*6B«2 l?r*#S£-££o 

j&^2 i \c7* v y vfy-? ^m^m^\ 3t2iattm 

S7(c^cO[Miasi 1 S:5Kfig-r5fc*oa«cOHFLl 23o 
<fcU<n§^>^ hJB3<o*BO— SS«r8tUS*5fcA 
1 3 U &<D=-iy3 L i'?<Dt:#><D^x?b 

[0 0 3 7] z.cn^^t&m^^x&fc'&JXi/^y^^ 

^ hJS6^*B«!l3ft»e>nS3 h/§ 3 

^y^^^&ffp wi:(cJ:o-C, nM=* >^ ^ FJB 3 <D 
£EB£g£ii £ £ *> jtaiBttma 7 <o±icffM L 



1 1 «:«fi!t1-S 0 

[.oo38] torn. 3taBatt«ai7 jto«aw2 1 co 

^7co^B±ib"J:U ; Sm$^--tnS^v^^ h^3co 
SI±C -t ix-Pix p«M*i 8*5 J: Vn««« 9 

mM7 iOflSSl 1 OrtffiSr|K«-f-5 S i 02«d»&ftS 
[0 0 3 9] 

[2G&09] *58W03»fls^fy ^AWte****** 

[0 0 4 0] GUSH) £1\ *B3S*tBEictt-blf feix 
Lfc^ l co^BiSSS: 10 0 O^ic 1 0»IB«: 

m& i oaBf-^LTt^a^w^of^ax^Tk^SrR 

[0 0 4 1] &tc. S«lco^BtaSS:5 5 Otl^-C 
KT^t 4*ty7^tL"COa*^i:, 7^ 
TMAS:*t?TMAffl<0^+ 3 7#^ fc SriEL 
A I N^5>4S/^77i2Sr 2 5 nmOK 

[0 0 4 2] ^co^, TMAO^r-v y T^S:Jh*"Cl 

o 5 ot:^r-#a3^r7c^. -fe^^yT^tL-cco^ 

TMGfflco=3h-r y7^^, S i H4#;*£«:SEL-t\ 
S i S: K-^LfcG a N^biS nl = y ^ ^ M3& 

2 m mCO/?$T^g^-frfc 0 

[0 0 4 3] nS=y^^M3^M, TMGfflco 
^•t li TJ3?sb S i H4^SrJt*-ca«l agS:7 5 
O^CS-CRT**. 7 5 O'CtCio^T, ±^tU7^ 
LX02iR^SrSttL, ^ffciCTMG^co^-y y T 
#Xb. TM I ^tfTM I fflco^rt D 7^/7 <h ?rS L 
#d5<b. TV K™ y<D I n0.2Ga0.8N^b^5*-t 

[0 0 4 4] «3t»4S:fiJtS«, TMIfflco^^yT^' 
^erih^. TMGffl0^tU7^5:fiL^^^Sgl 

tj^L&^TV K— ^COG a N^r 4 n mOjf: £ T'j&S o 



(6) 



^§12001-24222 ( P 2001-24 



-YVTlf^k, Cp2Mg3r-£tfCp2Mgffl<D3r^y T 
Jf*b*$iL%&ib, Mg£ K-^^iirfcA 1 0. 15G a 
O.SSN^b^-S pS^7^ Kg 5 5:0. 1 mncom^x 

[0 0 4 5] p^7^K@5 5rMS, TMG^^f 
[0 0 4 6] pS3y^^M6^«i, TMGfflO 

[0 0 4 7] Z<D£?\Cl,Xl&&Ltimk#}) 
ytrfr (Ni) (Au) £ £^;h^K 5 n mCDi?:$ 

[0 0 4 8] >mj&&m&7 tgtiiifcps^ 

M6 0±t^CVDSIci:5S i023><b£:£ 
J68I21$:0. 5 //mCD^£-e*g£^ 7 * h V V 

2 IS^^Tll 2^<tr/Srai 7tSi§tt 
7 tc^ODQa 1 l i: t> 1^ p W.=> ^9 

2 iiT^(DVmb U mi-pSeimSS (/^7 KtS) SrJK 

[0049] ±m^^^^m^^x^ mmjk#**: 

Sny^^ H6^*B«^5>pl3>?^ ^ p 

KJB5i:35jW4&|&0. 3 mO«g 
It, nS=>^^ hS3G03tS3rgft£-£6£: <t fc 

e>, ^Si§ttm®7ip®^>'^^ H6ipi^7y 

KJB5 4:**»4 iisyfy/Lts nS^y^n 

[0 0 5 0] -rCO^. — B., &£U£2 1 fe^m s> h^*;/ 
^>^&(CJ: 9BS*Lt\ 3S»ffi*5i:tr7^ h y V -if 7 

y^sicio, 7feaia^ms7co^s±^[Miasi lisjg 

O^S±tiC > 0. 1 v mW-tn*? 9 *s (Ti) tO. 5 

B«9 >=r7Kfi£Lfc 0 5oi:, ^CVDS>7jhyy 



«10fc*J«Lfco 
[0 0 5 1 ] rco^ N 1^^r-rTcOSffilOSB$rSFS 
U10 0/imgSi^T*S<U JX^^teJ^^ 

L T * -r * C8S L ft v > y ^co p fly^g 8 £ n fl!l 

[0 0 5 2] ^<D3&%&^*— K£: 2 OmAOl*^ 
STCeibLfciC:^ f-^aft4 7 0nmO#feT'« 

fp]ib^mjEfi3: sv-efeofco 
[0 0 5 3] jfc*3. *»6«T?H:.- GflSB 1. 1 &8&rtz> 

oasis 1 i*o3tMtt«a7S:afls^fy !>A*-ffc-& 

4fa¥*flrt> 6 4 ^SS«ig IB— XS-eSJCtt^ af - >x 

ma i i OTtSigttmS 7 $r 

T3taB»ttmSi7 «:^^— t #K:WB*k:e]Sb 
1 1 OjfeSiBttttS 7 «rMKfei-S ^ fc fe* 5 e 
[0 0 5 4] ^7t. *HlK«{c:*3V^. DflSBl l^p 

< . Mil o«fi8Jc3£»<OftVNKH-effi*o»«S: t 

[0 0 5 5] ..(Jtt««y) JblE*tt«£<0Jfc«©fc»fc: % 

[0 0 5 6] Jif5^i6^Jtciol/>-C. jtSig 

telgS 7 co±Oiffe^K 2 1 i^5L 1 2 Sr*fi6*T^, 
ig^mS 7 e:lfe&^ 2 l-C^B*ofc*t*-Wtt*3R^f^ 

pfi=^^H60*I«^5>, p!^^^M6 
£ pl^5y K«5 tM!4 <b$r^0. 3^mco«^ 
■e»*t-C, nl^ h^3co^S5:Sffi$^c:o 

Lfc 0 wO*3t^*— K'S:2 0mAO)R^lSifl:SIET-JE 

fB«X*foofc^. ^^fetii^Kil. 2mWi:i^o/; 0 . 
[0 0 5 7] 

m^7i^^a£ ^ ia o =^ > ^ ^ Mitcjt3SiStt«ffiflW»?>iS 

L. 2ft^y ^A^t*»*Wflc|83t»^o*J6a*ifr 
[0 0 5 8] ^fc. BDSBOD®fi!tS:S— ^flSS^^^^ h 



4#§fj20Ol-24222 ( P 200 1-242 



[0 2 ] H 1 y * A*ffc**¥**W6A* 

-?-£)ipB0 

[03] 01 v ^^it-^m^m-^^ 
[@4 ] m i i^-rs^y * asmmmmmm**** 
[05]0i y A^^b^^fr^ifeaf 

[01] 



8 11 10 




[??-§-<DiftP^] 

1 gffi 

2 /<?7ri 

3 n®=^^^ hJI 

4 38#/g 

5 p^7 7Kg 

6 pf=^^^ KJI 

7 TtSS^SS 

8 pfflim® 

9 n«81®Si 

I O IfeSttBI 

I I pass 



[0 2] 

8 10 11 7 

\ L I L 




(8) 



4#M2001-24222 ( P 2001-241 



las] 




(72)»W* (72)*W* «5 

F^— ^(#^) 5F041 AA03 AA04 CA04 CA12 CA33 
CA34 CA40 CA46 CA57 CA65 
CA74 CA76 CA88 CA93 DA07 
DA44 



3 



